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LRP1B (LDL (low density lipoprotein) receptor -related protein 1B)  

ぞ

P19
(McBurney, 1993) P19

㈻ (Bain et al., 1994) P19
㈻ ぜ

cDNA RDA (Representation Difference Analysis)  
RDA

mRNA cDNA
cDNA RDA (Hubank and Schatz, 1994)

2
┘

P19 cDNA P19 cDNA
cDNA RDA  

51 ∞

BLAST 19 よ ∞

∞ 1 LRP1B RT-PCR
LRP1B P19

 
LRP1B LDL

LRP1B 2
cDNA 16kbp 4599 600kDa

LRP1B 4449aa 17aa
133aa  

LDL  
LDL LDLR (LDL receptor) VLDLR (very 

low-density lipoprotein (VLDL) receptor) ApoER2 (Apolipoprotein E receptor 2)
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MEGF7 (multiple epidermal growth factor -like domain 7) LRP1 (LDL receptor 
-related protein 1) LRP1B megalin 7

LDL 6
40 EGF (epidermal 

growth factor) ┞ 1 1
NPxY (Asp -Pro -any amino 

acid -Tyr) さ

LDL LRP5 (LDL receptor 
-related protein 5) LRP6 (LDL receptor -related protein 6) LR11 (11 LDL receptor 
ligand binding repeats) 10 LDL

(Herz and Bock, 2002)  
LDL ㈻

㎲ さ

㈻

㈻ し

㈻ VLDL IDL 
(intermediate density lipoprotein) LDL HDL (high density lipoprotein) VHDL (very 
hight-density lipoprotein) さ LDL

㎲

LDL
( et al., 1993)  

LDL ┘

 
VLDLR ApoER2

VLDLR ApoER2
(Frykman et al., 1995), (Trommsdorff et al., 

1999) 2 Reelin
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Disabled-1
(Trommsdorff et al., 1999) Ⅴ

reelin VLDLR ApoER2
Disabled-1 Src 

PI3 (phosphoinositide 3-kinase)
 (D'Arcangelo et al., 1999) (Hiesberger et al., 1999) (Trommsdorff et al., 1999) 

(Beffert et al., 2004) ぜ VLDLR ApoER2 Reelin
Disabled-1

Disabled-1

(Herz and Chen, 2006)  
LRP5 LRP6 Wnt ㊪

Wnt ㊪ Wnt Flizzled
Dishevelled axin DNA
TCF -catenin ㌹

㈻㌹ (He 
et al., 2004) LRP6 Wnt-3a, Wnt-1, Wnt-7a

(Pinson et al., 2000) LRP6
Wnt-1 Wnt Flizzled (Tamai et al., 

2000) LRP6 Wnt-Flizzled
(Tamai et al., 2000) ぜ LRP5 LRP6 Wnt

㊪ Wnt Flizzled
㈻㌹ Wnt

㊪ (He et al., 2004)  
 

LRP1  
LRP1B LDL

LRP1 LRP1 LDL

Alzheimer’s disease (AD)  
LRP1 Calreticulin  TSP1 (Thrombospondin-1)

TSP1 ⑾
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TSP1 LRP1/Calreticulin
G PI3 ERK (extracellular 

signal -related kinase) (Orr et al., 2003a), 
(Orr et al., 2003b), (Lillis et al., 2008)   

さ LRP1 PDGFR (PDGF (Platelet-Derived Growth Factor) )
々 LRP1 PDGFR

PDGF
⒏

(Boucher et al., 2003)  
LDL ㈻

E AD (Strittmatter et al., 1993)
LRP1 AD  APP (β )

APP α-secretase β-secretase よ sAPPα sAPPβ
㎲ (Kounnas et al., 1995) 

(Knauer et al., 1996) LRP1 FE65 APP
APP APP β-secretase γ-secretase

よ Aβ (β ) (Ulery et al., 2000)  
APP γ-secretase よ APP (AICD)

FE65, Tip60 々 ㌹

(Cao and Sudhof, 2001) 々 ㌹

LRP1 LRP1 ㌹ (Liu et al., 2007b)  
LRP1 Aβ Aβ

LRP1 ├ LRP1 E
α2 -macroglobulin 々 LRP1 ㎲

(Deane et al., 2004) (Yang et al., 1999) (Qiu et al., 1999)  
LRP1 AD LRP1 3

LRP1 Aβ ぜ

AD (Kang et al., 1997) (Kang et al., 2000)  
LDL

 
 



 8 

LRP1B  
LRP1B 2000 Liu et al. LRP-DIT 

(lipoprotein receptor-related protein-deleted in tumors) (Liu et al., 
2000a) LRP1

(Bu et al., 1994) LRP1B
ぜ

(Liu et al., 2001)  
LRP1B ⒬ Ⅴ

㌹ ㌹

LRP1B ⒬ ⑾

(Liu et al., 2000b) LRP1B ⒬ ㊪ ⑾

ぜ ⑾ LRP1B
LRP1B

⑾ ㌹ (Langbein et al., 2002)
⒬ ⒬ LRP1B
DNA

LRP1B
(Sonoda et al., 2004) (Nakagawa et al., 2006) LRP1B

(Liu et al., 2007a) LRP1B

㌹ uPA (urokinase plasminogen activator)
PAI-1 (plasminogen activator inhibitor type-1) LRP1B

(Liu et al., 2001) uPA ㈻ よ

⒬ ㌹

uPA uPA receptor (uPAR)
uPA uPAR ┞ ㈻ PAI-1

PAI-1 uPA ├ uPA uPAR 々 uPA
PAI-1 ⒬

LRP1B uPA, PAI-1 uPA, PAI-1, uPAR々
㎲ uPA, PAI-1 よ uPAR
LRP1B LRP1 uPA, 

PAI-1, uPAR々 uPAR
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LRP1B ⑾ (Li et al., 
2002)  

LRP1B よ Ⅴ LRP1B
uPAR PDGFR

(Tanaga et al., 2004) (Seki et al., 2005)  
Ⅴ LRP1B LDL

LRP1B
yeast two-hybrid LRP1B

LRP1B
LRP1B  

 

LDL  
LDL

LDL よ LDL
よ さ

 
LDLR

2
(Ishibashi et al., 1993)  

VLDLR
ぜ

(Frykman et al., 1995)  
ApoER2

ぜ

(Trommsdorff et al., 1999)  
VLDLR ApoER2

Reelin Disabled-1
↓

Reelin ぜ

ぜ

ぜ ApoER2 VLDLR Reelin
さ
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(Trommsdorff et al., 1999)  
Megf7

(Johnson et 
al., 2005)  

LRP1 (Herz et al., 1992), 
(Roebroek et al., 2006) LRP1

ぜ

ぜ (May et al., 2004)  
megalin ├

(Willnow et al., 1996)  
LRP5 ふ

(Kato et al., 2002)
㎲

ぜ

(Fujino et al., 2003)
LRP6

Wnt-3a, Wnt-1, Wnt-7a
(Pinson et al., 2000)  

LR11

 (Zhu et al., 2006)

β  (Andersen et al., 2005)  
LDL

LRP1B よ ┘ LRP1B
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LDL  Herz et al., 2002 

Herz, 2000 LDL  
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P19 F; 5’- AGCACTCTCCAGCCTCTCACCGAG-3’ 
P19 R; 5’- GATCCTCGGTGA-3’ 
RT-PCR1F; 5’- GACTGTGACAGTTTCTTGTG -3’ 
RT-PCR1R; 5’- ATCCACACTGGTGCAGCTTT -3’ 
RT-PCR2F; 5’- GCGGATCCATGCTTTGCACAGTAAATAATGGAGGATG -3’ 
RT-PCR2R; 5’- AACCCAAAGCTTGGAGATGC -3’ 
RT-PCR b-actinF; 5’-GTGACGAGGCCCAGAGCAAGAG -3’ 
RT-PCR b-actinR; 5’-AGGGGCCGGACTCATCGTACTC -3’ 
LRP1B N F; 5’- CCAATTGTCTGCTGAGTCACTAATTTTGC-3’ 
LRP1B N R; 5’- CCAATTGTGATCTTCCCGGTGAGCCTG-3’ 
LRP1B M F; 5’- CGGAATTCCACACCTGTGAGAACAATGGG-3’ 
LRP1B M R; 5’- CGCGTCGACTGAGTAGTATAGTAGCTGAACC-3’ 
LRP1B C F; 5’- CCGGATCCGGTCATGGCTCAGTAGAGGT-3’ 
LRP1B C R; 5’- CCGAATTCCAAGAGTCTTCGCAGACTGC-3’ 
LRP1 N F; 5’- CCGGATCCAATGTGACTACGACAACGAC-3’ 
LRP1 N R; 5’- CCGTCGACATAGACAGCGCTGGTTTCG-3’ 
LRP1 C F; 5’- CCGGATCCGCTGGCTGTGGACTATCACA-3’ 
LRP1 C R; 5’- CCGAATTCCTCACACTTATCGCCTGTGT-3’ 
LRP1B WT UP; 5’- TCTCTCTGCCCCTCTTGCGTGATGT -3’ 
LRP1B WT LOW; 5’- AAGCCACAGCCAAGTCCAAATGTTC -3’ 
EGFP UP; 5’- CGACTTCTTCAAGTCCGCCATGCCCG -3’ 
EGFP LOW 5’- CCAGCAGGACCATGTGATCGCGCTTC -3’ 
YTH F, 5’-CCGAATTCTGTAAGAGAAAAAGAAGAAC-3’; 
YTH R, 5’-GCGGATCCTTTATACAGCATAGAAAAGTGTCCTTC-3’; 
YTH Δ R, 5’-GCGGATCCTTATTCTCTGATGCCAATTTCTAT-3’; 
YTH NPxY1-mut F, 
5’-GGGCCGCGGGAGGTAATATGTATGAAGTGGACCACGAC-3’; 

YTH NPxY1-mut R, 
5’-GGGGAGCTCCACCGCGGCGCCGATTTCTACATTTATTCCTCC-3’; 
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YTH NPxY2-mut F, 
 5’-CGCTGCAGGAGGGGCAAAATTATATATGGATGGACAG-3’; 
YTH NPxY2-mut R, 
 5’-CTCCTGCAGCGGAGTAATTTGTTGGCCCAGAAG-3’; 
ex89 R, 5’-GCGGATCCTCATTACTTTACTGGATCTATCATGAAACT-3’ 
ex90 F, 5’-CCGAATTCTCCAGGTACATAGGGGGAGGGTCC-3’ 
ex90 R, 5’-GCGGATCCTCATTACCCAGAAGTTAGTGGTCCTTT-3’ 
ex91 F, 5’-CCGAATTCCCAACAAATTACTCCAACCCAG-3’ 
YTH LRP1 F, 5’-CGGAATTCGTCCGAGGGGCTAAGGGCTT-3’;  
YTH LRP1 R, 5’-CCGGATCCGAAAGACTCATGTGGCAGGG-3’;  
YTH LRP1 Δ R, 5’-CCGGATCCCTAATCTCCTATCTCGTCTTCAGG-3’; 
JIP-1b F, 5’-CGCGAATTCAGCCCCGGCCTCCCACCTG-3’; 
JIP-1b R, 5’-CGCCTCGAGCTACTCCAAGTAGATATCTTCTG-3’;  
JIP-1b PTB F, 5’-CGCGAATTCTAAGCGACTGGATTGACCAGTTC-3’;  
JIP-1b ΔPTB R, 5’-CGCCTCGAGCTAGTCGCTGTTTTTGGCAAGGG-3’; 
PICK1 K27E F, 5’-GGTCACCCTACAGGAGGATGCCCAGAAC-3’; 
PICK1 K27E R, 5’-GTTCTGGGCATCCTCCTGTAGGGTGACC-3’; 
PICK1 KD27,28AA F, 5’-CACCCTACAGGCAGCAGCCCAGAACCTG-3’; 
PICK1 KD27,28AA R, 5’-CAGGTTCTGGGCTGCTGCCTGTAGGGTG-3’; 
mini1 F, 5’-GCGATATCCTTTGCACAGTAAATAATGGAGGATG-3’; 
mini1 R, 5’-AACCCAAAGCTTGGAGATGC-3’; 
mini2 F, 5’-GCATCTCCAAGCTTTGGGTT-3’; 
mini2 R, 5’-GCACAGGAATTCATCATCTC-3’; 
mini3 F, 5’-CCCGAGATGATGAATTCCTGTGC-3’; 
mini3 R, 5’-CCCTGATCTTCGGATCCTTTTGC-3’; 
mini4 F, 5’-GCAAAAGGATCCGAAGATCA-3’; 
mini4 R, 5’-TTTTTGTACTAGTACCCTCCTCAG-3’; 
mini5 F, 5’-CTGAGGAGGGTACTAGTACAAAAA-3’; 
mini5 R, 5’-GAATCATCTAGAAGACTGTCATC-3’; 
mini6 F, 5’-GATGACAGTCTTCTAGATGATTC-3; 
mini6 R, 5’-TGAAACTTGGCTCGAGAAGACCCCCA-3’; 
mini7 F, 5’-TGGGGGTCTTCTCGAGCCAAGTTTCA-3’; 
mini7 R, 5’-CCCGCGGCCGCTTTATACAGCATAGAAAAGTGTCCTTC-3’. 
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JIP1b N F, 5’-GCGGATCCAGATGGCGGAGCGAGAGAGCGG-3’ 
JIP1b N R, 5’-CCGGATCCTGGTTGGACTCC-3’ 
PICK1 F, 5’-CTGTCTAGAGCACAGGCAACTATGAGT-3’; 
PICK1 R, 5’-TATGGATCCGGAGTCACACCAGCTTCC-3’; 
Antibody F, 5’-CGGAATTCCACACCTGTGAGAACAATGGG-3’; 
Antibody R, 5’-CGCGTCGACTGAGTAGTATAGTAGCTGAACC-3’; 
MPICK1 N F, 5’-GCGGGATCCATGTTTGCAGACTTAGACTA-3’; 
MPICK1 N R, 5’-CTTTGCGCATCTGGGAGAAG-3’; 
MPICK1 C F, 5’-ATACCGAGTGAGCACAGGCAAC-3’; 
MPICK1 C R, 
5’-GGGAGCTCGCAAGCTTTCAGGAGTCACACCAGCTTCCGCCCTTGTC-3’; 
 

 
in situ LRP1B LRP1B cDNA
1-780bp (LRP1B N) 12189-12780bp (LRP1B M) 13212-13660bp (LRP1B C)

LRP1 LRP1 cDNA 11105-11710 
(LRP1 N) 12591-13140 (LRP1 C) 2

cDNA LRP1B N F / LRP1B N R(LRP1B N), LRP1B M F / LRP1B M 
R(LRP1B M), LRP1B C F / LRP1B C R(LRP1B C), LRP1 N F / LRP1 N R(LRP1 N), 

LRP1 C F / LRP1 C R(LRP1 C) PCR
PCR ∞ pBluescriptII KS+ (Stratagene)

 
pGBT9-LRP1BICD ex89-91 (LRP1B 4467-4599) pGBT9-LRP1BICD ex89,91

YTH F/ YTH R mouse cDNA library LRP1B ∞

full-length LRP1BICD (exon89-91)
exon90 (exon89,91) LRP1B

PCR ∞ ∞ pGBT9(Clontech) EcoRI/ 
BamHI ㎲ pGBT9-LRP1BICD ex89 (LRP1B 4467-4520), 
pGBT9-LRP1BICD ex90 (LRP1B 4521-4553), pGBT9-LRP1BICD ex91 (LRP1B 
4554-4599), pGBT9-LRP1BICD ex89,90 (LRP1B 4467-4553), pGBT9-LRP1BICD 

ex90,91 (LRP1B 4521-4599) YTH F/ ex89 R, ex90 F/ ex90R, ex91 
F/ YTH R, YTH F/ ex90 R, ex90 F/ YTH R mouse 
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cDNA library LRP1B ∞ ∞ pGBT9
EcoRI/ BamHI ㎲ pGBT9-LRP1BICDΔ3aa (LRP1B 
4467-4596) YTH F/ YTH Δ R pGBT9-LRP1BICD NPxY1-mut

YTH F/ YTH NPxY1-mut R, YTH NPxY1-mut F/ YTH R
pGBT9-LRP1BICD NPxY2-mut YTH F/ YTH NPxY2-mut R, YTH 
NPxY2-mut F/ YTH R pGBT9-LRP1BICD NPxY1,2-mut YTH F/ 
YTH NPxY1-mut R, YTH NPxY1-mut F/ YTH NPxY2-mut R, YTH NPxY2-mut F/ 

YTH R PCR ∞ pGBT9 EcoRI/ BamHI
㎲ pGBT9-LRP1ICD (LRP1 4446-4545)

pGBT9-LRP1ICDΔ3aa (LRP1 4446-4542) YTH LRP1 F/ YTH LRP1 
R YTH LRP1 F/ YTH LRP1 Δ R ∞

pGBT9 ㎲  
pACT2-JIP1 JIP1b F/ JIP1b R pcDNA3-T7-JIP1

JIP1 ∞ ∞ pACT2(Clontech) EcoRI/ XhoI ㎲

pACT2-JIP1b PTB JIP1b PTB F/ JIP1b R pACT2-JIP1b 
ΔPTB JIP1b F/ JIP1b ΔPTB R pcDNA3-T7-JIP1b

JIP1b ∞ ∞ pACT2 EcoRI/ XhoI ㎲

 
pACT2-PICK1 K27E PICK1 K27E F/ PICK1 K27E R

pACT2-PICK1 KD 27,28 AA PICK1 KD27,28AA F/ PICK1 
KD27,28AA R pME18s-PICK1-myc QuikChange Site- Directed 
Mutagenesis Kit (STRATAGENE) 4

DpnI PCR ㈻㌹

EcoRI/ ApaI yeast two-hybrid
EcoRI/ ApaI ㎲  

pCAGGS(SF)-FLAG-mLRP1B4 mini1 F/ mini1 R, mini2 F/ mini2 
R, mini3 F/ mini3 R, mini4 F/ mini4 R, mini5 F/ mini5 R, mini6 F/ mini6 R, mini7 F/ 

mini7 R mouse adult brain Matchmaker cDNA 
library (Clonetech) LRP1B ∞ LRP1B ∞

1 FLAG epitope peptide
pCAGGS(SF)-FLAG EcoRV/NotI
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FLAG-mLRP1B4 ┘

LRP1B 3276-4599  
pcDNA3-myc-JIP1b JIP1b N F/ JIP1b N R mouse cDNA 

library JIP1b ❻ ∞ JIP1b ❻

∞ pcDNA3-T7-JIP1b BamHI/ XbaI ❻ ∞

pcDNA3-myc ㎲  
pET32a-LRP1Bantigen (LRP1B 3296-3999) Antibody F/ Antibody R

mouse cDNA library LRP1B ∞ LRP1B
∞ pET32a(Novagen) EcoRI/ SalI ㎲  

yeast two-hybrid
pET28a(Novagen)  

pME18s-PICK1-myc PICK1 F/ PICK1 R yeast 
two-hybrid screening PICK1 C ❻ ∞

PCR ∞ PICK1 cDNA BamHI
PICK1 C ❻ PCR ∞ yeast two-hybrid screening
EcoRI/ XhoI PICK1 N ❻ C ❻ 3 myc 

peptide tags pME18s ㎲  
pMAL-cRI-PICK1 MPICK1 N F / MPICK1 N R MPICK1 C F / 
MPICK1 C R pME18s-PICK1-myc ∞

pMAL-cRI(BioLabs) ㎲  
pcDNA3-HA-mLRP4, pcDNA3-T7-JIP1, pcDNA3-T7-JIP1b, pcDNA3-His•S-JNK1

Dr. Guojun Bu Dr. Roger Davis
T7-RanBPM FLAG-RanBPM Dr. Yoshiaki Ishigatubo

 
 
 

 
LRP1B BL21(DE3) pET32a 

-LRP1B antigen (LRP1B 3296-3999) ㈻㌹ BL21
㈻ Thioredoxin (Trx) 

-His•S -LRP1Bantigen PBS(-) thrombin Ni-NTA 
Agarose S -LRP1Bantigen
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LRP1B
 

JNK ㊪ JNK1 (SANTA 
CRUZ; sc-474) Phospho-SAPK/JNK Antibody(Cell Signaling; #9251)  

ERK ㊪ p44/ p42 MAP Kinase Antibody 
(Cell Signaling; #9102) Phospho- p44/ p42 MAP Kinase Antibody (Cell Signaling; 
#9101)  

FLAG –M2 
(SIGMA) myc (9E10) T7 tag (Novagen)
HA (12CA5)  
 
 

In situ  
 

LRP1B LRP1B cDNA 1-780bp (LRP1B N) 12189-12780bp 
(LRP1B M) 13212-13660bp (LRP1B C) LRP1

LRP1 cDNA 11105-11710 (LRP1 N) 12591-13140 (LRP1 C)
2 pBluescriptII KS+ (Stratagene)

∞ Dig Nucleic Acid Detection kit 
(BOEHRINGER MANNHEIM) T3 primer T7 primer

antisense sense  
 

∞  
PBS (DEPC) 4Υ 4% Paraformaldehyde 

/PBS (DEPC) 4Υ 30% sucrose/ PBS (DEPC)
OCT –compound ( )
20µm ∞  
 

 
∞ 30 4% Paraformaldehyde /PBS (DEPC)

37Υ 10 10µg/ml ProteonaseK /ProteinaseK buffer (10mM Tris-HCl pH8.0, 
1mM EDTA pH8.0) 2 0.1M TEA 10 0.25%
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/0.1M TEA 10 0.2M HCl / PBS (DEPC) 1
hybridization buffer (50% formamide, 5 SSC, 0.25% SDS, 200µg/ml tRNA, 1
Denhardt’s, 5mM EDTA pH8.0)

200 / hybridization buffer 85Υ 3 RNA
∞ 55Υ

∞ 5 SSC TNE (10mM Tris-HCl pH8.0, 500mM 
NaCl, 1mM EDTA pH8.0) 20 0.5% blocking 
buffer (0.5% blocking regent (Roche) /PBS)

∞ 4Υ 500 Anti -Digoxigenin -AP Fab fragment 
(Roche) and 0.5% BSA /PBS TBS

(100mM NaCl, 100mM Tris-HCl pH9.5, 50mM MgCl2, 0.1% Tween20)
NBT /BCIP (75mg/ml NBT, 25mg/ml BCIP /

) TBS
 

 
 

LRP1B  
LRP1B DNA  

129SV 1 (nt. 1-780)
 

 

ES  
129SV/Jae ES RF8 15% FBS, 0.1mM 

, 0.11mM 2- DMEM
ES STO

㎲ SNL  
 

LRP1B ES  
RF8

250µg/ml G418 
(GENETICIN SOLUTION [SIGMA]) G418 5

-7 0.2µM FIAU (2’ –Deoxy -2’-fluoro -b-D-arabionofuranosyl -5’-iodouracil 
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[Moravek Biochemicals]) 
13 ES 24 well plate

DNA DNA
 

 

ES DNA  
ES PBS Lysis buffer (50mM Tris-HCl pH8.0, 200mM NaCl, 

25mM EDTA pH8.0, 0.4% SDS) 500µl 37Υ 15
200 µg/ml Proteinase K 55Υ

┖ 20 µg/ml RNaseA 37Υ
10mM Tris-HCl pH8.0 100µl DNA よ  

 

 
ES DNA 10µg BamHI

0.8% / TAE buffer (40mM Tris, 40mM CH3COOH, 1mM EDTA 
pH8.0) DNA 5 Denaturing 
buffer (0.5N NaOH /1.5M NaCl) 15 ┖ ㍇

Neutralizing buffer (1M NH4Ac, 0.02M NaOH) 5
30 2 ┖ Neutralizing buffer

(PROTORAN [S&S]) UV cross linker 
(FUNA-UV-LINKER FS-1500 [ ]) DNA

3 SSC (6 SSC, 
10mM EDTA pH8.0, 1% SDS, 5 Denhart’s solution, 10 µg/ml denatured salmon 
sperm DNA) 65Υ 30 32P

(nt. -3185- -2521) 65Υ 16-24
0.1 SSC /0.1% SDS X

-80Υ  
 

DNA  
1cm 600µl Tail buffer (50mM Tris-HCl pH7.6, 100mM NaCl, 
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100mM EDTA pH8.0, 1% SDS) 167 µg/ml Proteinase K 55Υ
┖ よ TE 100µl DNA

100 LRP1B WT UP / LRP1B WT LOW, EGFP UP / 
EGFP LOW PCR  
 

Total RNA  
RNA I Super (

) total RNA  
 
RT-PCR 

total RNA DNaseI 65Υ 10 RNA
total RNA First-Strand cDNA Synthesis Kit (GE

) pd(N)6 Primer cDNA LRP1B
cDNA RT-PCR1F / RT-PCR1R, 

RT-PCR2F / RT-PCR2R PCR
β-actin RT-PCR β-actinF / 

RT-PCR β-actinR  
 
 
Yeast two-hybrid  
Yeast two-hybrid  

HF7c CG1945 bait plasmid (pGBT9-LRP1BICD) ㈻㌹

12.5ml SD(-Trp) 30Υ ┖

50ml YPAD 4-5 ┖ DDW, LiOAc
10µg Mouse Brain Matchmaker cDNA Library (Clontech) 

㈻㌹ 15cm SD (-Trp, -Leu, -His) 10
7 SD 

3
β-

SFY526 β-
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Yeast two-hybrid  
HF7c bait (pGBT-) prey (pGAD424-) 

㈻㌹ SD (-Trp, -Leu) 
0, 2.5, 5, 10, 20mM 3-AT 

(3-amino- 1,2,4- -triazole) SD (-Trp, -Leu, -His)  
SFY526 bait (pGBT-) prey (pGAD424-) 

㈻㌹ SD (-Trp, -Leu) 

β-  (Millar Unit) ぜ

, , ぜ  
 
 

 
P19 25mM NaHCO3, 2.5% FBS, 7.5% CS α-MEM

HEK293T COS7 N1E115 10% FBS DMEM
 

 

P19  
P19 1µM

48
48

P19 ISOGEN (Wako) total RNA
P19 total RNA DNaseI 65Υ 10

RNA total RNA First-Strand cDNA Synthesis Kit (GE
) pd(N)6 Primer cDNA

cDNA MboI モ P19 F /P19R
PCR PCR RDA tester driver

RDA 3 driver PCR ∞

pBluescriptII KS+ (Stratagene) NCBI 
GeneBank database レ RDA cDNA RDA

7  
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HEK293T 10cm dish 1.7 106 cells 24 3µg

㈻㌹ ㈻㌹ 16
48-72 500µl lysis buffer A[25mM Tris-HCl pH7.6, 

100mM NaCl, 5mM EDTA, 5mM EGTA, 50mM NaF, 1% TritonX100 and protease 
inhibitor cooktail (2µg/ml leupeptin, 2µg/ml pepstain, 2mM Benzamide Hydrochloride 

Monohydrate, 40µg/ml bestatin hydrochloride, 1mM PMSF)] lysis buffer B 
[20mM Tris-HCl pH7.6, 60mM KCl, 15mM NaCl, 0.5mM EDTA, 200mM sucrose, 

50mM NaF, 0.5% TritonX100, and protease inhibitor cooktail] lysis buffer C 
[23mM Tris-HCl pH7.6, 20mM KCl, 72mM NaCl, 3.5mM EDTA, 3.3mM EGTA, 

67mM sucrose, 50mM NaF, 0.83% TritonX100 and protease inhibitor cooktail]
30 4oC, 

15000rpm 30 cell lysate
Cell lysate proteinG-Sepharose beads (Qiagen)

FLAG –M2 (SIGMA) myc (9E10) T7
tag (Novagen) 4oC

├ Beads TBST 
[50mM Tris-HCl pH7.6, 100mM NaCl, 0.05% Tween20] 3 2

SDS 6% 8%
SDS-PAGE FLAG myc HA (12CA5)
T7  
 

 
N1E115 24 7-8 Ⅴ

0.5µg PEI ㈻㌹ ㈻㌹ 24
㈻㌹ N1E115

├ 24 PBS 4% PFA/ PBS
20 0.2% Triton X-100/ PBS 1:100- 1:1000

Ⅴ

ふ  
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HEK293T 6cm dish 6.12 105 cells 24 total 3µg
㈻㌹ ㈻㌹ 24

48 PBS 2
biotin reagent (0.5mg/ ml EZ-Link Sulfo-SS-Biotin (PIERCE) in 

PBS) 2ml 15 biotin
PBS さ 1µM TPA (Phorbol -12- myristate -13- acetate/ 12- 

Tetradecanoyl) 37oC 15 Strip 
buffer (50mM glutathione, 75mM NaCl, 75mM NaOH) 2 PBS 2

1% TritonX-100 in PBS 30
4oC, 15000rpm 30

cell lysate Cell lysate 30µl avidin agarose (VCTOR 
LABORATORIES) 4oC 3 agarose 1% 
TritonX-100 in PBS 5 2 SDS

6% SDS-PAGE FLAG
HA  
 
RanBPM ERK JNK ㊪

 
COS7 12 4.0 104 cells 18 オ

㈻㌹

0-2000ng T7-RanBPM 400ng
(pSRE-Luc)(Clontech) さ 0-1600ng FLAG-mLRP1B4

mLRP4 ㈻㌹

167ng (pME18s-LacZ) ㈻㌹  
HEK293T 12 2.0 105 cells 18
オ ㈻㌹

0-300ng T7-RanBPM 100ng
(pSRE-Luc) さ 0-300ng FLAG-mLRP1B4

mLRP4 ㈻㌹ 20ng
(pCMV-LacZ) ㈻㌹  

㈻㌹ 12 36
12 PBS 2 β-



 24 

 
 

RanBPM ㌹  
HEK293T 12 2.0 105 cells 18
オ ㈻㌹

0-200ng GAL4 100ng
(pGL3-G5-TK pGL3-TK)(Promega) さ

0-200ng T7-RanBPM ㈻㌹

20ng (pCMV-LacZ) ㈻㌹ ㈻㌹ 12
48 PBS 2

β-  
 
 

㈻  
BL21(DE3) pET28 pMAL-cRI

㈻㌹ 2% LB 40ml 37oC
400ml 37oC OD600=0.5

0.1mM IPTG 37oC  
PBS(-)

[100mM pH7.8, 300mM NaCl] 
Ni-NTA Agarose 

(Qiagen) 4oC 3
250mM

PBS(-)
[20mM Tris-HCl pH7.5, 200mM NaCl, 1mM EDTA, 

1mM DTT, 0.2% TritonX]
AMYLOSE RESIN (NEW ENGLAND BioLabs) 4oC 24

10mM
 

 
In vitro kinase assay 
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In vitro kinase assay オ His-LRP1BICD, His-LRP1ICD, 
His-LRP1BICDΔ3aa, His-LRP1ICDΔ3aa, MBP, MBP-PICK1
[20mM Hepes pH7.4, 120mM NaCl, 1mM CaCl2]  

100pmol/10µl 10µl [40mM Tris-HCl pH7.5, 
20mM MgCl2, 200µg/ml L-α-phosphatidyl-L-serine, 40µg/ml 1,2-dioleoyl-sn-glycerol, 

2mM γ-32P-ATP, 40ng recombinant PKCα (MERCK)] 30oC 10
SDS 100oC

SDS-PAGE  
PICK1 オ

His-LRP1BICD, His-LRP1ICD, His-LRP1BICDΔ3aa His-LRP1ICDΔ3aa
MBP MBP-PICK1 10µl 4oC 3

10µl 30oC 3, 10, 30
SDS 100oC

SDS-PAGE  
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1. LRP1B  
1-1. P19 LRP1B  

P19

P19 RDA
51 ∞

∞ NCBI GeneBank database 51 19
∞ ∞ 19 3
∞ ぞ ∞ 1 LRP1B

 
LRP1B P19

RT-PCR LRP1B P19
4 ┘

ぜ ( 1) LRP1B
 

 
 

2. LRP1B よ  
2-1. LRP1B  

さ total RNA cDNA LRP1B; 
RT-PCR1F / RT-PCR1R β-actin; RT-PCR b-actinF / RT-PCR b-actinR

PCR よ LRP1B
( 2)  

 

2-2. LRP1B LRP1  
LRP1B LRP1

LRP1B LRP1
LRP1B LRP1 レ よ

in situ hybridization mRNA
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in situ hybridization 3 LRP1B
2 LRP1 LRP1B

(1) ゼ Ⅴ LRP1B cDNA 1-780 LRP1 46.2%
┞ (LRP1B N) (2)N ❻ 4 ┘

LRP1B cDNA 12189-12780 LRP1 55.6% ┞

(LRP1B M) (3) ├ EGF
LRP1B cDNA 13212-13660 LRP1 52.4% ┞

(LRP1B C) LRP1 (1) N ❻ 4
┘ LRP1 cDNA 11104-11692

LRP1B 67.1% ┞ (LRP1 N) (2) N ❻ 4 ┘

├ EGF ┞ LRP1 cDNA 
12591-13140 LRP1B 53.8% ┞ (LRP1 C)

 
∞ in situ hybridization ( 3-5)

∞ in situ 
hybridization  

∞ LRP1B LRP1 mRNA
LRP1B LRP1 mRNA ㈻ 1

2 6 ( 3) mRNA
ぜ ( 4)

LRP1B LRP1 ぜ  
∞ LRP1B LRP1 mRNA
㈻ よ 3
LRP1B LRP1 mRNA ㈻

( 5) in situ hybridization ぜ

LRP1B LRP1 mRNA ぜ  
in situ hybridization LRP1B LRP1

 
 
 

3. LRP1B  
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LRP1B
LRP1B ┘ LRP1B

 
LRP1B

LDL

ぜ Ⅴ

N ❻

 
LRP1B cDNA 15000bp 600kDa

LRP1B
91 100-200bp

500kbp
null

LRP1B  
LRP1B ゼ 1 1

LRP1B 1000bp 1 ゼ Ⅴ├

780bp 129SV DNA
LRP1B 1 ㎰

DNA 23kbp ( 6)  
┞

PGK-1 (mouse phosphoglycerate kinase-1) PGK-1 
polyA

PGK-1 PGK-1 polyA
LRP1B

よ BGH (bovine growth hormone) polyA
EGFP (enhanced green fluorescent protein) ㎲

 
ゼ Ⅴ 28aa

1 2 EcoRI ∞ 703bp
EGFP ┞

mRNA LRP1B ㌹ EGFP
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㎲ BGH polyA ㌹

LRP1B EGFP ゼ Ⅴ

LRP1B
 

❻

❻ 2kbp ❻

8.5kbp LRP1B DNA ㎲ ( 6)  

RF8 ┞ G418 FIAU
 

┞ BamHI 650bp

11kbp ┞ 11kbp
7kbp ( 6) ( 7A)  
┞ ES 1

C57BL /6J
LRP1B LRP1B

よ PCR ( 7B)
+/+ : +/- : -/- = 8 : 9 : 3  

LRP1B  
LRP1B RNA RT-PCR

LRP1B LRP1B mRNA
LRP1B

( 7C)  
ふ ぜ

3 ┘ ふ

 
 
 

4. LRP1B  
LDL ApoER2 VLDLR
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Reelin Disabled-1 (Herz and 
Chen, 2006) LDL LRP5 LRP6
Frizzled Wnt
β- ㊪ ( ├ , 2006) LRP1

PDGFR Calreticulin

(Boucher et al., 2003) (Lillis et al., 2008) LDL
LRP1B

⑾

LRP1B LDL
㊪ LRP1B

yeast two-hybrid  
LRP1B (LRP1B 4467-4599) ( 8 LRP1B FL) bait

400 mouse adult brain cDNA library HIS
β- 6 ゝ 25 (

1) LRP1B
JNK (c-Jun N-terminal kinase) ㊪

JIP-1b (JNK interacting protein -1b) 12 JIP-1b
JIP-2 (JNK interacting protein -2) 1

spines AMPA ( -amino -3-hydroxy- 
5-methyl-4- isoxazole propionate acid receptor)

PICK1 (protein interacting with C kinase 1) 6
Ras ㌹ RanBPM (Ran-binding protein in the 

microtubule-organizing center) 4
Grb7 (growth factor receptor -bound protein 7)

々 syntrophin 
SNTG2 (γ2-syntrophin) 1

LRP1B

( 9)  
JIP-1b JIP-2 4 LDL 
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5. LRP1B LRP1
LRP1B 89
91  

LRP1B LDL LRP1 52%
┞

LRP1B NPxY
YXXL

( 10)  
JIP-2 PTB ApoER2 ApoER2

PTB NPxY
JIP-2 ApoER2 prolin-rich (Stockinger et al., 

2000) ApoER2 17 19
prolin-rich ApoER2 18

ApoER2 JIP-1 JIP-2 (Kim et al., 1997) 
(Sun et al, 1999) LRP1B ApoER2

(Marschang et al., 2004)
LRP1B 89 91 3

89 91 3
89 91 2

LRP1B 89 91
LRP1

LRP1B  
6 LRP1B LRP1

LRP1B
yeast two-hybrid β-

(ONPG assay) lac Z  
JIP-1b, JIP-2, PICK1, RanBPM LRP1

Grb7 SNTG2 LRP1 ( 2)  
PICK1, RanBPM, Grb7 LRP1B 89 91

JIP-1b, JIP-2, SNTG2 LRP1B 89
91  ( 2)  
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6. JIP-1b 

JIP-1b JNK yeast two-hybrid  
Dickens et al., 1997 JIP-1b 707

JIP1b 482-547aa  src 
homology 3 (SH3) JIP-1b 558-707aa  phosphotyrosine -binding (PTB)

SH3 PTB  
 

6-1. LRP1B JIP-1b  
LRP1B JIP-1b yeast two-hybrid yeast 

two-hybrid

Ⅴ Ⅴ よ

 
LRP1B 600kDa cDNA 
㈻㌹ LRP1B

LRP1B mini-receptor LRP1B mini-receptor
LRP1B 3307 4599

1 FLAG LRP1B mini-receptor
❻ LRP1B mini-receptor 1 FLAG
4 ┘ FLAG-mLRP1B4

  
LRP1B JIP-1b

 
FLAG-mLRP1B4 T7-JIP1b HEK293T

FLAG-mLRP1B4 FLAG
200kDa T7-JIP1b T7 90kDa

11A FLAG-mLRP1B4 T7-JIP1b
HEK293T FLAG T7
T7-JIP1b FLAG-mLRP1B4 T7-JIP1b

HEK293T T7 FLAG
FLAG-mLRP1B4 ( 11A) LRP1B JIP-1b
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LRP1 JIP-1b

 
mLRP4 T7-JIP1b HEK293T

mLRP4 HA 200kDa
mLRP4 T7-JIP1b HEK293T T7

HA mLRP4
( 11B) LRP1 JIP-1b

 
 

6-2. LRP1B JIP-1b  
LRP1B JIP-1b

 
FLAG-mLRP1B4 myc-JIP1b

N1E115 LRP1B LRP1B myc
JIP-1b  

LRP1B JIP-1b (
12a-b) LRP1B JIP-1b N1E115

( 12c) LRP1B JIP-1b
 

 

6-3. LRP1B 91 NPxY JIP-1b PTB
 

JIP-1b JIP-2 LDL ApoER2, LRP1, Megalin
(Gotthardt et al., 2000) JIP-1b

JIP-2 SH3 PTB
yeast two-hybrid JIP-1b

SH3 PTB ( 9)  
JIP-1b JIP-1b PTB

❻47 JIP-1, JIP-1b PTB
(PTB), JIP-1b SH3  (ΔPTB)

(Inomata et al., 2003) JIP-1b yeast two-hybrid
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β- (ONPG assay) lac Z  
LRP1B JIP-1 JIP-1b SH3  (ΔPTB)
JIP-1b PTB (PTB) ( 13B)  

LRP1B PTB NPxY 2
LRP1B LRP1B

89 NPxY (NPxY1-mut) LRP1B
91 NPxY (NPxY2-mut) LRP1B

89 91 NPxY (NPxY1, 2-mut) ( 8)
LRP1B yeast two-hybrid β-

(ONPG assay) lac Z  
JIP-1b NPxY1-mut NPxY2-mut NPxY1, 2-mut

( 13A) JIP-1b LRP1B 91 NPxY
 

 

6-4. LRP1B JIP-1b JNK ㊪  
MAPK ㊪ MAPK

㊪ さ

MAPK ㊪ 々

MAPK 1 JNK
JIP-1

MLK3 (mixed-lineage kinase 3) - MMK7 (MAP kinase kinase 7) -JNK
(Whitmarsh et al., 1998) (Yasuda et al., 1999) JIP-1

JNK  
(Whitmarsh et al, 2001) JIP-1 JNK ㊪ さ

 
LRP1B LRP1 JIP-1b JNK ㊪

 
FLAG -mLRP1B4 mLRP4 His•S-JNK T7-JIP-1b

HEK293T JNK
JNK UV

FLAG -mLRP1B4 mLRP4
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JNK ( 14, 15)
LRP1B LRP1 JNK ㊪

 
 
 
7. RanBPM 

RanBPM Ran yeast two-hybrid  
Yokoyama et al., 1995 RanBPM 652

RanBPM 137-258aa  SPRY (repeats in splA and RyR)
(Wang et al., 2002)  

 

7-1. LRP1B RanBPM  
LRP1B RanBPM

 
FLAG-mLRP1B4 T7-RanBPM HEK293T

FLAG-mLRP1B4 FLAG
200kDa T7-RanBPM T7 85kDa

16A FLAG-mLRP1B4 T7-RanBPM
HEK293T FLAG T7
T7-RanBPM FLAG-mLRP1B4 T7-RanBPM

HEK293T T7 FLAG
FLAG-mLRP1B4 ( 16A) LRP1B

RanBPM  
LRP1 RanBPM

 
mLRP4 FLAG-RanBPM HEK293T

mLRP4 HA 200kDa
mLRP4 FLAG-RanBPM HEK293T

FLAG HA mLRP4
( 16B) LRP1 RanBPM
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7-2. RanBPM LRP1B  
RanBPM ❻ SPRY ( 9) SPRY

(Woo et al., 2006) yeast two-hybrid
RanBPM SPRY ( 9)

SPRY
(Woo et al., 2006)  

RanBPM LRP1B
LRP1B 89 91

89 91 (exon89, exon90, exon91) 89
90 (exon89, 90)  90 91 (exon90, 91)

89 91 (exon89, 91)
RanBPM yeast two-hybrid -

(ONPG assay) lac Z  
RanBPM LRP1B 90 89 90

RanBPM LRP1B 90 91 89 91
( 17) RanBPM LRP1B

 
 

7-3. LRP1B RanBPM MAP ㊪  
RanBPM 1

MET (Wang et al., 2002) MET HGF (Hepatocyte growth 
factor)

(Balkovetz et al., 1999) HGF MET MET 2
㈻ MET

MET Grb2 (growth factor receptor -bound protein 
2) Grb2-SOS Ras - ERK (extracellular 
signal -regurated kinase) JNK RanBPM Ras GDP/GTP

SOS Ras (Wang et 
al., 2002)  

RanBPM L1 L1 ERK ㊪

(Cheng et al., 2005) L1
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㍂ ㊪

( . 2000) L1 ㊪

L1 ERK
㊪ ㍂

(Schaefer et al., 1999)  
RanBPM ERK ㊪

 
LRP1B RanBPM ERK ㊪

c-fos SRE (serum 
responsive element) (Luc) ㎲

(SRE-LUC)  
RanBPM ERK ㊪ T7-RanBPM

SRE-LUC COS7
COS7 RanBPM

SRE-LUC ふ ( 18)  
LRP1B RanBPM ERK ㊪

FLAG-mLRP1B4 T7-RanBPM SRE-LUC COS7
RanBPM

COS7 LRP1B SRE-LUC
( 19A)  

LRP1 RanBPM ERK ㊪

mLRP4 T7-RanBPM SRE-LUC COS7
RanBPM COS7

LRP1 SRE-LUC
( 19B)  

RanBPM ERK ㊪

HEK293T  
RanBPM ERK ㊪ T7-RanBPM

SRE-LUC HEK293T
HEK293T RanBPM

SRE-LUC ( 20)  
LRP1B RanBPM ERK ㊪
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FLAG-mLRP1B4 T7-RanBPM SRE-LUC HEK293T
HEK293T LRP1B

SRE-LUC
ふ ( 21A) LRP1B ERK

RanBPM ( 21A)  
LRP1 RanBPM ERK ㊪

mLRP4 T7-RanBPM SRE-LUC HEK293T
HEK293T LRP1

SRE-LUC
( 21B)  

 

HEK293T LRP1B ERK
FLAG -mLRP1B4 HEK293T

ERK ERK JNK JNK
 

LRP1B ERK
( 22A and B) JNK ぜ

( 22A and C) LRP1B ERK ㊪

 
 

7-4. LRP1B RanBPM ㌹  
RanBPM AR ( ) ㈻ THR (

) (Rao et al., 2002) (Poirier et al., 
2006) ├

㌹ RanBPM ㌹

(Rao et al., 2002) 
(Poirier et al., 2006)  

よ

(Cao et al., 2001) LRP1B LRP1 MMP (Matrix 
metallopeptidase) ADAM (A disintegrin and metalloproteinase)

よ γ-secretase々 よ



 39 

(Liu et al., 2007a) (May et al., 2002)  
LRP1B LRP1

 
GAL4-DNA (GAL4-DBD) LRP1B

(GAL4-LRP1BICD) TK
5 GAL4 (pGL3-G5-TK)

GAL4 (pGL3-TK) HEK293T
GAL4 

-LRP1BICD GAL4
GAL4

( 23A)  
GAL4-DBD LRP1 (GAL4

-LRP1ICD) GAL4-LRP1ICD
GAL4

ふ ( 23B, left) GAL4
ふ

( 23B, right)  
LRP1B LRP1

 
RanBPM LRP1B LRP1 ㌹

 
GAL4-LRP1BICD GAL4-LRP1ICD T7-RanBPM pGL3-G5-TK

HEK293T
T7-RanBPM GAL4

ふ ( 24)  
RanBPM LRP1B LRP1

㌹  
 
 
8. Grb7 

Grb7 EGF ∞

㈻ Margolis et al., 1992 Grb7 535
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Grb7 99-181aa RA (Ras association) Grb7 
228-341aa PH (pleckstrin homology) Grb7 434-515aa SH2 (src 
homology 2)  
 

8-1 Grb7 91 NPxY  
Grb7 ❻ RA PH
❻ SH2 ( 9) yeast two-hybrid

Grb7 PH SH2
( 9) PH

SH2  
Grb7 LRP1B

89 NPxY (NPxY1-mut) LRP1B 91
NPxY (NPxY2-mut) LRP1B 89 91

NPxY (NPxY1, 2-mut) yeast 
two-hybrid β- (ONPG assay) lac Z

 
Grb7 NPxY1-mut NPxY2-mut NPxY1, 2-mut

( 25) LRP1B 91 NPxY
Grb7  

 
 
9. SNTG2 

SNTG2 EST γ-syntrophin
Piluso et al., 2000 SNTG2 539

SNTG2 72-153aa PDZ SNTG2 299-419aa PH SNTG2 
466-525aa SU (Syntrophin Unique)

Piluso et al., 2000  
 
9-1. LRP1B C ❻ 3 SNTG2  

SNTG2 ❻ PDZ PH
❻ SU SU

(Ehmsen et al., 2002) yeast two-hybrid
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SNTG2 PDZ
( 9) LRP1B PSD-95 PDZ
(Marchang et al., 2004)  

LRP1B SNTG2 PDZ 
PDZ ❻

(Songyang et al., 1997) LRP1B ❻ Thr-Val-Ala
I SNTG2 LRP1B

❻3 (LRP1BICD 3aa) 
yeast two-hybrid - (ONPG 

assay) lac Z  
SNTG2 LRP1BICD 3aa ( 26)

LRP1B ❻3 SNTG2
 

 

 
10. PICK1 

PICK1 PKC (  C) ㈻ yeast 
two-hybrid  Staudinger et al., 1995 PICK1

416 PICK1 22-105aa PDZ (PSD95 (Post 
synaptic density protein), DlgA (Drosophila disc large tumor suppressor), and zo-1 

(Zonula occuludens-1 protein) ) PICK1 151-355aa BAR 
(Bin/Amphiphysin/Rvs) (Staudinger et al., 1997 ) ( Peter et al., 
2004 )  
 

10-1. LRP1B PICK1  
LRP1B PICK1

 
FLAG-mLRP1B4 PICK1-myc HEK293T

FLAG-mLRP1B4 FLAG
200kDa PICK1-myc myc 50kDa

27A FLAG-mLRP1B4 PICK1-myc
HEK293T FLAG myc
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PICK1-myc FLAG-mLRP1B4 PICK1-myc
HEK293T myc FLAG

FLAG-mLRP1B4 ( 27A) LRP1B
PICK1  

LRP1 PICK1
 

mLRP4 PICK1-myc HEK293T
mLRP4 HA 200kDa

mLRP4 PICK1-myc HEK293T
myc HA mLRP4

( 27B) LRP1 PICK1
 

 

10-2.  LRP1B PICK1  
LRP1B PICK1

 
FLAG-mLRP1B4 PICK1-myc

N1E115 LRP1B LRP1B myc
PICK1  

LRP1B PICK1
( 28a-b) LRP1B PICK1 N1E115

( 28c) LRP1B JIP-1b
 

 

10-3. LRP1B C ❻ 3 PICK1 PDZ
 

yeast two-hybrid PICK1
PICK1  ( 9) PICK1 ❻ PDZ

❻ BAR ( 9) PDZ
BAR 

LRP1B LRP1 PSD-95 PDZ
(Marchang et al., 2004) (Gotthardt et al., 2000)  
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LRP1B PICK1 PDZ 
PDZ PDZ 

❻ ❻ PDZ

(Doyle et al., 1996) PICK1 PDZ ❻

PICK1 27 33 ┘

❻ (Staudinger et al., 1997) (Dev et al., 
2004) LRP1B PICK1 ❻ さ

PICK1 27 ┘

(PICK1 K27E) PICK1 27 ┘ 28 ┘

(PICK1 KD27,28AA)
PICK1 yeast two-hybrid -

(ONPG assay) lac Z  
LRP1B PICK1 ❻

PICK1 K27E PICK1 KD27,28AA ( 29B, left) LRP1
PICK1 ❻ PICK1 K27E

PICK1 KD27,28AA ( 29B, right) PICK1
PDZ ❻ LRP1B LRP1

 
PDZ ❻3 7

(Songyang et al., 1997) PICK1 PDZ I
(Ser/ Thr -X -Φ; X, Φ, 

) II (Φ -X -Φ) (Madsen 
et al., 2005)  
LRP1B ❻ Thr-Val-Ala I

LRP1B ❻3 
(LRP1BICD Δ3aa) LRP1 ❻ Pro-Leu-Ala

II LRP1
❻3 (LRP1ICD Δ3aa)

LRP1B LRP1 yeast two-hybrid β-
(ONPG assay) lac Z  

PICK1 LRP1B LRP1 ❻3 
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LRP1BICD 3aa LRP1ICD 3aa ( 29A)
LRP1B LRP1 ❻3 PICK1

 
 

10-4. PICK1 LRP1B  
GluR2 (Glutamate Receptor 2) AMPA GRIP (Glutammate 

Receptor Interacting protein) PICK1 (Hirbec et al, 2002) GluR2
❻ 880 ┘ PKC GluR2

GRIP よ GluR2 ㎲ ( Matsuda et al., 
1999 ) (Matsuda et al., 2000) GluR2 880 ┘

PICK1 (Chung et al., 2000) GluR2 GRIP よ

GluR2 PICK1 さ (Xia et al., 2000) 
(Chung et al., 2003) (Seidenman et al., 2003) (Steinberg et al., 2006) GluR2

PICK1 (Terashima et 
al, 2004)  

LRP1B PICK1 LRP1B

 ( Sulfo-NHS-SS-Bitoin ) ㎲

㎲

streptavidin agarose ㎲

FLAG
㎲  LRP1B  

LRP1B streptavidin agarose
 

FLAG-mLRP1B4 HEK293T

streptavidine agarose
FLAG  

LRP1B
streptavidine agarose ( 30 , lane 1 and 3)
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streptavidine agarose
( 30 , lane 2 and 4) LRP1B

 
LRP1 streptavidin agarose

 
LRP1

streptavidine agarose ( 30 , lane 1 and 3)
LRP1  
LRP1B LRP1B

PKC PICK1
FLAG-mLRP1B4 PICK1-myc
HEK293T
㎲

streptavidine agarose
FLAG

㎲ 37Υ
TPA 37Υ  
├

LRP1B
( 31, lane 1 and 2, lane 5 and 6) LRP1B

LRP1B
㎲ 37Υ ( 31, lane 2 and 

3) LRP1B ㎲ TPA 37Υ
( 31, lane 2-4) LRP1B ㎲ PICK1

( 31, lane 3 and 7)  
 

10-5. LRP1B in vitro PKC  
PICK1 AMPA

(Hirbec et al, 2002) PICK1 mGLUR7 PKC
mGLUR7 (Dev et al., 2000) PICK1
PKC  

LRP1B PICK1 LRP1B
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LRP1B
LRP1B  

LRP1 PKC (Ranganathan et al., 2004) LRP1B
PKC ((Arg/ Lys1-3, X2-0)-Ser*/ Thr*-(X2-0, 

Arg/ Lys1-3) Ser*/ Thr*-(X2-0, Arg/ Lys1-3) (Arg/ Lys1-3, X2-0)-Ser*/ Thr* (X, 
)) (Kennelly et al., 1991) 々 LRP1B
in vitro PKC

❻ 6 His LRP1B (LRP1B 
4467-4599aa) His-LRP1BICD  

His-LRP1BICD CBB (Coomassie brilliant blue)
25kDa ( 32A) ❻ 6

His LRP1 (LRP1 4446-4545aa)
His-LRP1ICD ❻ MBP( )

PICK1 MBP-PICK1 MBP CBB
20kDa, 90kDa, 43kDa ( 32A)  

His-LRP1BICD PKC [
-32P]ATP ┞ PKC His-LRP1BICD

in vitro kinase assay 32B 
His-LRP1BICD PKC His-LRP1ICD
MBP-PICK1 in vitro PKC MBP

( 32B) His-LRP1BICD His-LRP1ICD MBP-PICK1
PKC ( 32B) His-LRP1BICD, 

His-LRP1ICD, MBP-PICK1 PKC 32P ㎲

(results not shown) His-LRP1BICD, His-LRP1ICD, 
MBP-PICK1 in vitro

His-LRP1BICD His-LRP1ICD MBP-PICK1 PKC
㈻  

 

10-6. PICK1 PKC LRP1B  
PICK1 PKC (Staudinger et al., 1997) PICK1

LRP1B LRP1 LRP1B PICK1
PKC LRP1B  
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PKC LRP1B PICK1 ┞

MBP-PICK1 His-LRP1BICD
His-LRP1BICD PKC PKC

His-LRP1BICD MBP-PICK1 ( 32B and
33A) PKC His-LRP1BICD His-LRP1BICD
MBP-PICK1 25% His-LRP1BICD 10
MBP-PICK1 40% ( 33A) PKC
His-LRP1BICD MBP MBP-PICK1

( 34A)  
LRP1B PICK1 PKC LRP1B

ッ PICK1
LRP1B (LRP1B 4467-4596aa) (His-LRP1BICD 3aa)

His-LRP1BICD 3aa PKC ( 33B)
PKC His-LRP1BICD 3aa MBP-PICK1

( 33Band 34B) LRP1B PICK1
PKC LRP1B さ

 
PKC LRP1 PICK1 ┞

MBP-PICK1 His-LRP1ICD
His-LRP1ICD PKC PKC

His-LRP1ICD PICK1 ( 32B and 34C)
PKC His-LRP1ICD PICK1 ( 34C)

PICK1 LRP1 (LRP1 4446-4542aa) 
(His-LRP1ICD 3aa) His-LRP1ICD 3aa PKC

( 34D) PKC His-LRP1ICD 3aa PICK1
( 34D) LRP1B

LRP1 PICK1 PKC LRP1
PKC MBP-PICK1

His-LRP1BICD His-LRP1ICD ( 35)  
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1 LRP1B P19  

P19

RNA RT-PCR LRP1B
4 ┘  

 
 
 

 
2 LRP1B  

RNA RT-PCR LRP1B
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3 ㈻ LRP1B LRP1

 
A, み ㈻ B-E, LRP1B

antisense probe(B), LRP1B sense probe(C), LRP1 antisense probe(D), 
LRP1 sense probe(E) in situ hybridaization

 LRP1B LRP1 ㈻ 2 6
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4 CA3 LRP1B LRP1

 
A, み CA3 B-E, LRP1B

antisense probe(B), LRP1B sense probe(C), LRP1 antisense probe(D), 
LRP1 sense probe(E) in situ hybridaization

 LRP1B LRP1 CA3
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5 ㈻ LRP1B LRP1

 
A, み B-E, LRP1B
antisense probe(B), LRP1B sense probe(C), LRP1 antisense probe(D), 
LRP1 sense probe(E) in situ hybridaization

 LRP1B LRP1 ㈻

 
ML; PL; GL;  
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pA: PGK (mouse phosphoglycerate kinase-1) polyA signal sequence, Pr:PGK promotor 

sequence, TK: thymidine kinase gene, EGFP-pA: enhanced green fluorescent protein 

gene and BGH (bovine growth hormone) polyA signal sequence fusion sequence, NEO: 

neomycine resistance gene,  : loxP site, : primer position for genotyping by PCR, 

: probe location for southern bloting 

 

6 LRP1B  
LRP1B DNA
┞

ゼ

EGFP
┞

┞ BamHI
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7 LRP1B  

A. ES ┞ ES
DNA DNA BamHI

6
┞ 11kbp 7kbp ┞ 11kbp

ぜ  
B. よ

DNA DNA wild-type allele (646bp)
disrupted allele (421bp)

PCR 646bp
646bp 421bp 421bp  

C. LRP1B LRP1B
RNA RNA cDNA

cDNA LRP1B スゝ

(380bp 540bp) PCR
β-actin スゝ

(938bp) 380bp 540bp
ぜ  
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8 LRP1B  

LRP1B 89 91 LRP1B
LRP1B FL yeast two-hybrid

LRP1B
LRP1B yeast two-hybrid
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Gene Clones Independent Expression Function/Pathway 

JIP-1b 12 10 ubiquitous MAP kinase scaffold 

PICK1 6 5 ubiquitous endocytosis 

RanBPM 4 4 placenta, heart, brain etc Ras signaling 

JIP-2 1 1 brain, testis MAP kinase scaffold 

Grb7 1 1 liver, kidney cell migration 

SNTG2 1 1 ubiquitous dystrophin scaffold 

1 LRP1B  
Yeast two-hybrid LRP1B

の

よ
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9 yeast two-hybrid LRP1B

 
yeast two-hybrid LRP1B

み

prey ∞
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175 ' .() (07077909.7765..3,,.3;*.,358>32>*;)-)-8),,11*58+2.

175 .() 077;7,&0,+6-67293,&23;*.,359>02>*,,*5));,,11)&)+&1

175 ' .() )5;087>.,,,88&+015-9&55.>138)10,519+,593>835;>&01>

175 .() )5)0 593+935;>&91>

175 ' .() 2),63(7381&8;)*70*11500.*.,.7*9;&

175 .() 2,,-,87-81&89)*07*11,7,5*)*.,)51&

10 LRP1B LRP1  
cDNA LRP1B LRP1

NPxY YXXL
LRP1B

LRP1 50% ┞ 64%  
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2 LRP1B LRP1B
LRP1

 
Yeast two-hybrid LRP1B
LRP1B 89 91 LRP1

GAL4-DBD LRP1B
LRP1 GAL4-AD

LRP1B SFY526 β-
+++, ++, +, -

 
 
 



 59 

 

 
11 LRP1B JIP1b  

FLAG-mLRP1B4 mLRP4 T7-JIP1b HEK293T
48-72 T7 FLAG

Input
3% T7 FLAG HA
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12 LRP1B JIP1b  

FLAG-mLRP1B4 myc-JIP1b N1E115 48
LRP1B (a), myc (9E10)(b) Ⅴ

ふ (c) LRP1B JIP1b  
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13 LRP1B 91 NPxY JIP-1b PTB

 
Yeast two-hybrid LRP1B JIP-1b  
A, JIP-1b LRP1B (FL), 89 91

(89, 91), 89 NPxY
(NPxY1-mut), 91 NPxY (NPxY2-mut), 89
91 NPxY (NPxY1, 2-mut)  
B, LRP1B JIP-1b(WT), 

JIP-1, JIP-1b PTB (PTB), JIP-1b SH3 ( PTB)
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14 LRP1B JNK ㊪  

FLAG-mLRP1B4 (0-900ng) 800ng His•S-JNK1
1000ng  T7-JIP1b HEK293T 48
80J/m2 UV  1  
A,  
B, A JNK UV
FLAG-mLRP1B4 JNK 1  
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15 LRP1 JNK ㊪  

mLRP4 (0-900ng) 800ng His•S-JNK1 1000ng  
T7-JIP1b HEK293T 48 80J/m2

UV 1  
A,  
B, A JNK UV mLRP4

JNK 1  
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16 LRP1B RanBPM  
FLAG-mLRP1B4 mLRP4 T7-RanBPM FLAG-RanBPM

HEK293T 48-72 FLAG
T7 HA

Input 3%
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17 RanBPM LRP1B  

Yeast two-hybrid RanBPM LRP1B
RanBPM LRP1B (exon89, exon90, exon91)

89 90 (exon89, 90) 90 91 (exon90, 91)  
LRP1B 89 91

(exon89, 91) LRP1B (exon89-91) +++, 
++, +, -  
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18 COS7 RanBPM dose-dependent SRE ㌹

 
T7-RanBPM (0-2000ng) 400ng pSRE-Luc

COS7 48
12

167ng pME18s-LacZ
 T7-RanBPM 1
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19 LRP1B LRP1 COS7 RanBPM SRE
㌹  

FLAG-mLRP1B4 (A), mLRP4 (B) ( 0-1600ng) 
400ng T7-RanBPM 400ng pSRE-Luc COS7

48 12
167ng

pME18s-LacZ FLAG-mLRP1B4
mLRP4 T7-RanBPM 1
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20 HEK293T RanBPM SRE ㌹

 
T7-RanBPM (0-200ng) 100ng pSRE-Luc

HEK293T 48
12

20ng pCMV-LacZ
 T7-RanBPM 1
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21 HEK293T LRP1B SRE ㌹

 
FLAG-mLRP1B4 (0-200ng) (A) mLRP4 (0-300ng) (B)

T7-RanBPM (0-300ng, A)(0-200ng, B) 100ng pSRE-Luc
HEK293T 48

12
20ng pCMV-LacZ

FLAG-mLRP1B4 mLRP4 T7-RanBPM
1  
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22 HEK293T LRP1B ERK ㊪  

1500ng FLAG-mLRP1B4 pCAGGS HEK293T  48
12  

A,  
B, A ERK FLAG-mLRP1B4

ERK 1  
C, A JNK FLAG-mLRP1B4

JNK1 1  
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23 LRP1B LRP1 DNA ㌹  
GAL4-LRP1BICD(A) GAL4-LRP1ICD(B)

(0-200ng) 100ng GAL4 pGL3-G5-TK pGL-TK
HEK293T 48

20ng pCMV-LacZ
 GAL4-LRP1BICD

GAL4-LRP1ICD 1
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24 RanBPM LRP1B LRP1 ㌹

 
T7-RanBPM (0-200ng) 100ng

GAL4-LRP1BICD GAL4-LRP1ICD 100ng GAL4
pGL3-G5-TK HEK293T 48

20ng pCMV-LacZ  T7-RanBPM
1  
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25 Grb7 LRP1B 91 NPxY  

Yeast two-hybrid Grb7 LRP1B
Grb7 LRP1B (FL), 89 NPxY
(NPxY1-mut), 91 NPxY (NPxY2-mut), 89 91

NPxY (NPxY1, 2-mut)  
 
 

 
26 SNTG2 LRP1BC ❻3  

Yeast two-hybrid SNTG2 LRP1B
SNTG2 LRP1B (FL), C ❻3 ( 3aa)
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27 LRP1B PICK1  
FLAG-mLRP1B4 mLRP4 PICK1-myc HEK293T

48-72 myc FLAG
Input

10% myc FLAG HA
 

 



 75 

 

 
28 LRP1B PICK1  

FLAG-mLRP1B4 PICK1-myc N1E115 48
LRP1B  (a) myc (9E10) (b) Ⅴ

ふ (c) LRP1B PICK1  
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29 LRP1BC ❻3 PICK1 PDZ  

Yeast two-hybrid LRP1B LRP1 PICK1
 

A, PICK1 LRP1B (FL), C ❻3 ( 3aa) 
(left) PICK1 LRP1 (FL), C ❻3 ( 3aa) 
(middle)  
B, LRP1B PICK1(WT), PDZ K27E (K27E), 
PDZ K27A D28A (KD27,28AA) (left)  
LRP1 PICK1(WT), PDZ K27E (K27E), 
PDZ K27A D28A (KD27,28AA) (right)  
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30 LRP1B  

3000ng FLAG-mLRP1B4 ( ) mLRP4 ( ) HEK293T
48

FLAG ( ) HA ( )
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31 LRP1B PKC PICK1
 

1500ng FLAG-mLRP1B4 1500ng PICK1-myc mock  
HEK293T 48

FLAG Input
5% FLAG myc
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32 PICK1, LRP1 , LRP1B in vitro

PKCα  
A, MBP, MBP-PICK1, His-LRP1ICD, His-LRP1BICD

100 pmol SDS-PAGE Coomassie brilliant blue (CBB)
 

B, 100 pmol MBP, MBP-PICK1, His-LRP1ICD, His-LRP1BICD PKC , 
32P-ATP  30 oC 10 オ MBP, MBP-PICK1, 
His-LRP1ICD, His-LRP1BICD SDS -PAGE
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33 PICK1 in vitro PKCα LRP1B

 
10 pmol His-LRP1BICD (A) His-LRP1BICD 3aa (B) 0, 10, 100pmol
MBP-PICK1 4oC 3  PKC ,  
32P-ATP 30 oC 3 10 30 SDS-PAGE
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34 PICK1 LRP1B in vitro PKCα LRP1B

 PICK1 LRP1  LRP1
 

10 pmol His-LRP1BICD (A), His-LRP1BICD 3aa (B), His-LRP1ICD (C)
His-LRP1ICD 3aa (D) 10pmol MBP MBP-PICK1 4oC 3

 PKC , 32P-ATP  30 oC 10
SDS-PAGE

E, A-D  
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35 LRP1B LRP1 in vitro PKCα
PICK1  

A, 100 pmol MBP-PICK1 His-LRP1BICD  His-LRP1ICD 4oC 3
 PKC   32P-ATP  30 oC 10

SDS-PAGE
 

B, A MBP-PICK1  
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36 LRP1B  
A. PICK1 LRP1B PKC LRP1B

 
B. PICK1 LRP1B PICK1 PKC

LRP1B  
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LRP1B  

LRP1B P19
4 ┘ ( 1)

(Bain et al., 1994) LRP1B
P19 ( 1) LRP1B

15 ┘ (Li et 
al., 2005) P19 LRP1B
LRP1B

 
 

LRP1B さ

( 2) LRP1B

LRP1B
ぜ LRP1B

(Li et al., 2005) LRP1B
LRP1B 々

□┢  
LRP1B LDL LRP1

(Herz and Bock, 2002) LRP1

LRP1
12 ┘ in situ 

hybridization mRNA
(Bu et al., 1994) (Ishiguro et al., 1995) LRP1

 
LRP1B ┘ in situ 

hybridization LRP1B LRP1 mRNA
( 3-5) LRP1B LRP1
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LRP1B 1

E ㎲

さ ㈻

㈻ さ E
LRP1 ふ (Page et al., 1998)

E

LRP1B  
 
 

LRP1B  
LRP1B LRP1B

LRP1B ぜ ぜ

LRP1B LRP1B mRNA
ぜ

2004 Marschang LRP1B
LRP1B

よ よ

ぜ

々 LDL
(Hussain et al., 1999) LRP1B LDL

LRP1B LRP1
々 (Marschang 

et al., 2004) LRP1B LRP1
LRP1B ぜ

LRP1 12 ┘ よ

LRP1

(May et al., 2004) LRP1B LRP1
(1)  LRP1 (2)
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LRP1B LRP1 LRP1
LRP1B (Liu et 

al., 2001) (1)  
LRP1 LDL LDL

LRP1B LRP1B
 

 
 

LRP1B  
LRP1B LDL よ

㊪ LDL
(Herz, 

2001) (Gotthardt et al., 2000) LDL
々 LDL

(Gotthardt et al., 2000) LRP1B
LDL

㊪  
LRP1B

yeast two-hybrid yeast two-hybrid
LRP1B 6 ぜ ( 1)

6 LRP1B LRP1B
JIP-1b JIP-2 yeast two-hybrid GST pulldown 

ApoER2, LRP1, Megalin
(Stockinger et al., 2000) (Gotthardt et al., 2000) 

(Petersen et al., 2003) PICK1, RanBPM, Grb7, SNTG2 LDL
 

LRP1B PTB
PDZ (Marschang et al., 2004)
LRP1B

SH3 SPRY  
LRP1B ぞ LDL

LDL
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㊪ よ  
 

LDL 々

LDL (Gotthardt et al., 2000)
LRP1B LRP1

( 10)  
JIP-1b JIP-2 LRP1

( 2) (Gotthardt et al., 2000) PICK1 RanBPM LRP1
Grb7 SNTG2 LRP1

( 2) JIP-1b, JIP-2, PICK1 RanBPM LRP1
㊪

Grb7 SNTG2 LRP1B
 

 

yeast two-hybrid 々 LRP1B LRP1B

( 13, 17, 25, 26, 29) 々 JIP-1b, PICK1, 
RanBPM LRP1B LRP1 in vivo

( 11, 16, 27)  
 

JIP-1b MAP JNK ㊪ 1
 JNK ⒬

JNK ㊪

JIP-1b MAPK JNK1/2/3 JNK MAPKK
MKK4/7 MAPKKK MLK2/3, DLK (MAPK upstream kinase)

(Yoshioka, 2004) LRP1B LRP1 JIP-1b
JNK ㊪ HEK293T

LRP1B LRP1 JNK ㊪

( 14, 15)  
さ KLC (kinesin light 
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chain) ├ KHC (Kinesin heavy chain) ㍂

KinesinI (Schnapp et 
al., 2003) JIP-1b ❻ KLC JIP-1b PTB

LDL ApoER2 (Verhey et al., 2001) 
(Stockinger et al., 2000) ApoER2 –JIP-1b –KLC 々

❻ (Verhey et al., 2001) JIP-1b
㍂ ApoER2
❻ LRP1B JIP-1b

1 ㍂  
 

RanBPM MET
MET HGF Ras-ERK ㊪

L1 ERK
㊪ (Wang et al., 2002) (Cheng et al., 2005)
RanBPM ERK ㊪ ERK

ERK ㊪ ⒬ Ras
㊪

RanBPM LRP1B LRP1
ERK ㊪ COS7 HEK293T

㊪ ( 18-22) HEK293T
LRP1B ERK ㊪ ( 21, 22)
LRP1B ( LRP1) RanBPM ERK ㊪

LRP1B ( LRP1) RanBPM
ERK ㊪ ( 19, 21)  

RanBPM AR THR 々

㌹ (Rao et al., 
2002) (Poirier et al., 2006) LRP1B LRP1 -secretase々

よ (Liu et 
al., 2007a) (May et al., 2002) LRP1B( LRP1)

RanBPM ㌹

LRP1B ( LRP1 )
( 23)
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LRP1B ( LRP1 ) RanBPM
RanBPM ㌹

㌹ ( 24) APP
LRP1B LRP1 -secretase々 よ

❻ ∞(AICD) AICD AICD 
-FE65-Tip60 々 ㌹  (Cao et al., 2001)

LRP1B ( LRP1 ) ㌹

さ  
LRP1B RanBPM LRP1B

bait yeast two-hybrid
RanBPM SPRY

(Woo et al., 2006)  
 

Grb7
Ⅴ (Han et al., 2001) Grb7 Grb7

Grb7-FAK 々
┞ (Tanaka et al., 1997) (Shen et al., 2002)

LRP1B ⑾

LRP1B Grb7
⑾

 
LRP1B Grb7 Grb7 LRP1B 91 NPxY

( 25) Grb7 SH2

Tyr-X-Asn (Han et al., 2001) (Pero et al., 2002) LRP1B
exon91 NPxY Tyr-Ser-Asn-Pro-Val-Tyr-Ala-Lys

Grb7 SH2 LRP1
┘ NPxY Phe-Thr- Asn-Pro-Val-Tyr-Ala-Thr

Grb7 SH2 Grb7
LRP1B  
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SNTG2 々

Piluso et al., 2000 (Alessi et al., 2006) SNTG2

々

Piluso et al., 2000 (Ehmsen et al., 
2002) (Alessi et al., 2006) LRP1B
LRP1B SNTG2 々

 
 

PICK1
(Steinberg et al., 2006)

GluR2 GRIP PKC GluR2
II Ser GluR2 GRIP
よ GluR2 GRIP よ GluR2 PICK1

GluR2
( Matsuda et al., 1999 ) (Matsuda et al., 2000) (Perez et al., 2001)

LRP1B NPxY
レ

(Knisely et al., 2007) PKC LRP1B
LRP1B PKC TPA

( 31) PICK1 LRP1B
LRP1B PICK1 ( 31)  

PICK1 mGLUR7 mGLUR7 PKC
(Dev et al., 2000) PICK1 PKC

LRP1
PKA 

(protein kinase A) PKC src LRP1

さ (Li et al., 2001) (Ranganathan et al., 2004) (Loukinova 
et al., 2002) LRP1

さ
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LRP1B LRP1B
PKC in vitro ( 32)

LRP1B LRP1 LRP1
LRP1B

(Ranganathan et al., 2004) LRP1B PICK1 LRP1B
LRP1B

PICK1 ( 33A, 34A,E)
PICK1 LRP1B PICK1

LRP1B LRP1B
PICK1 LRP1B

( 33B, 34B,E) in vitro LRP1
PKC ( 32)

LRP1 PICK1 LRP1
PICK1 ( 34C-E) LRP1 PICK1

LRP1B PICK1 LDL

LRP1B uPA–PAI
uPAR 々 々

(Liu et al., 2001) (Li et al., 2002) LRP1B
LRP1B  

PICK1 ❻ PDZ
❻ BAR

PICK1 BAR PDZ

LRP1B LRP1 PICK1
LRP1B LRP1

❻

 
 
 

LRP1B  
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さ ApoER2

(Kim et al., 1997) (Sun et al, 1999) (Stockinger et al., 2000)
LRP1B ApoER2

 
JIP-1b JIP-2 ApoER2 LRP1B

(exon89-91) 90
(exon89,91) ( 2) LRP1B

LRP1B (Marschang 
et al., 2004) JIP-1b JIP-2 (Dickens et al., 1997) 
(Stockinger et al., 2000) LRP1B  JIP-1b  JIP-2

SNTG2 LRP1B
89 91

( 2) LRP1B
LRP1B

LRP1B

㊪

LRP1B さ  
 
 
 

LRP1B ぜ

ぞ LDL LDL
in vitro

PKC LRP1B PICK1
LRP1B PICK1 LRP1B

LRP1B PKC
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PICK1 ( 36)  
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├

㈱

㈱

♡  

ス

KAC
 

 
JNK

ERK
♡  
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